Number of monomers in poly-ethylene glycols (PEGs)
The structural molecular formula of PEG is H-(O-CH2-CH2)n-OH The molecular mass of the polymer is a sum of masses of H, OH and N×(mass of the monomer) =18 + N×44. Therefore, the number of monomers in the PEG with a molecular mass of M is equal N=(M-18)/44.
Consequently, the number of monomers in PEG400=(400-18)/44≈9 and in PEG1000=(1000-18)/44≈23.
Thickness of the PEG layer on the surface of nanoparticle
Using the area per PEG single chain of a surface of a nanoparticle [1] the estimate of the PEG layer thickness (L) can be done by the following equations[2]:
Where a=0.35 nm is a length of a single PEG monomer, D -the distance between the PEG's chains defined by the equation:
Where A=1.28 nm 2 for the PEG400, and A=2.91 nm 2 for the PEG1000.
From equations (1S) and (2S) follows that L400=1.32 nm and L1000=2.28 nm.
The transmission probability of electron transfer through the PEG layer
The transmission probability T of electron with energy E, mass m through the potential barrier of height Uo and thickness L can be approximated by the equations [3] :
h is Plank's constant.
For zinc nanoparticles of 1.2 nm in diameter, the electron energy (E) was estimated to be 79.6
meV [4] . The potential barrier of PEG layer (Uo) varies depending of method between 0.1 and 0.2 eV [5] [6] [7] . The transmission probability (T) of electron through PEG400 layer of L=1.32 nm and Uo=0.101 eV [7] is calculated by equations 3S and 4S. 
=0.99295
The transmission probability then for PEG400 layer The transmission probability is a strong function of the potential barrier (Uo). For example, when Uo=0.2eV [5, 6] , T400 and T1000 are 0.0345 and 0.00112, respectively.
Energy of activation of zinc nanoparticle oxidation
The Arrhenius equation [8] can be used to express the temperature dependence of the first-order activation kinetics:
where R is the universal gas constant, Ea represents the apparent activation energy, and A --the pre-exponential Arrhenius factor. Taking the logarithm of Eq. (5S) yields:
If the logarithm of k in Eq. (5S) is plotted against the reciprocal of temperature, 1/T, then the slope of this graph yields the activation energy (Ea), the thermal activation level of transitions from not-oxidized to oxidized atoms.
